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Abstract 
Many patients with head and neck cancer suffer from dysphagia caused by organ preserving 
regimens of chemoradiation therapy. However, intervention for this population varies in terms of 
timing, intensity, and types of treatments prescribed. This prospective study investigated 
swallowing-related quality of life, functional oral intake, and swallowing-related pain for 
patients who received two different types of preventative swallowing intervention before and 
during chemoradiation therapy. A total of eight participants who had undergone chemoradiation 
therapy participated in the study.  Four participants completed direct swallowing exercises 
(exercises that require swallowing). The remaining four completed indirect swallowing exercises 
(exercises that do not require swallowing). There were no significant differences between groups 
for all outcome measures taken. These findings support the hypothesis that both programs were 
equally effective intervention methods. Due to these results and the high prevalence of 
odynophagia in this population, indirect swallowing exercises may cause the patient less pain 
than direct swallowing exercises while still sparing their swallowing function to the same degree 
as the direct regimen. However, due to the low census and lack of a control group, these findings 
should be interpreted with reasonable caution. Thus, further investigation with a larger sample 
size and comparator control data is warranted. 
Key words: dysphagia, prophylactic intervention, head and neck cancer, chemoradiation 
therapy, quality of life, pain, swallowing function  
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Table of Terminology 
For the purposes of this study, the terms listed below will be defined as follows: 
chemoradiation therapy - combined regimen of chemotherapy and radiotherapy used to treat 
cancer. 
compensatory strategy - behavioral approach used to offset loss of function. 
dysphagia - an impairment in the ability to swallow. 
functional swallowing - deglutition without the presence of aspiration with minimal pharyngeal 
residue and proper bolus propulsion and timing. 
odynophagia - painful swallowing. 
preventative dysphagia therapy - swallowing impairment treatment given to a client prior to 
the presence of dysphagia. 
prophylactic care - treatment used to prevent the spread or occurrence of disease. 
head and neck cancer - cancerous lesions found on the lips, tongue, salivary glands, floor of 
mouth, gum and other mouth, nasopharynx, tonsils, oropharynx and larynx. 
rehabilitative treatment - intervention used to restore loss of function. 
study population - patients who will be, are, or have had chemoradiation therapy to treat their 
current diagnosis of head and neck cancer. 
swallowing quality of life - quality of life outcome measures related to physiological factors 
such as comfort while chewing and swallowing, the ability to chew food effectively, the amount 
of time needed to consume meals, the amount and types of food the patient is able to consume, 
coughing as a result of swallowing, food sticking in the throat and mouth, the presence of sticky 
saliva or dry mouth, social impacts such as amount of time spent eating with friends/family or 
out in public, and psychological impacts such as embarrassment related to swallowing function 
or amount of pleasure while eating.  
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Chapter 1: Introduction and Literature Review 
Preamble 
 Despite four hundred years of documented systematic study, cancer is the second leading 
cause of death in the United States (American Cancer Society, 2011). The American Cancer 
Society (2011) reports that the number of incidences of cancer has remained unchanged over the 
past decade; however, the number of cancer survivors in the United States is increasing.  Head 
and neck cancer (HNC) is the sixth most common cancer worldwide. The human papillomavirus 
(HPV) is now one of the leading causes of HNC, whereas 40-80% of cases effecting the 
oropharynx are caused by HPV (Marur, D’Souza, Westra, & Forastiere, 2010). 
 The five-year relative survival rate for head and neck cancer (HNC) specifically, was 54.7% in 
1992-1996. Later, in 2002-2006, this rate improved to 65.9% (Pulte & Brenner, 2010).  As a 
result of the growing survival rate, the number of patients requiring treatment and rehabilitation 
is rising in the U.S (Siegel, Naishadham, & Jemal, 2012). This makes treatment and 
rehabilitation for survivors a primary health concern for medical professionals and patients alike 
(Groher & Crary, 2010).   
 As demonstrated by the increased cancer survivorship, modern treatments have resulted 
in improved prognosis for patients with HNC. Chemoradiotherapy (CRT), which combines 
regimens of chemotherapy and radiotherapy (RT), is a conventional choice for HNC intervention 
in current practice. Forastiere et al. (2004) determined that CRT is the leading alternative to total 
laryngectomy for patients with stage III and IV laryngeal cancer. This is based on their findings 
that overall survival was excellent following CRT, as defined by 75% living two years post-
treatment. The practice of CRT has become widespread due to the shift toward organ 
preservation, with the notion being that organ preservation leads to the preservation of function 
(Smith, Kotz, Beitler, & Wadler, 2000). However, Smith, et al. (2000) warn that although organ 
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preservation can be achieved using CRT, protecting against the loss of function may not be 
inevitable, especially when discussing swallowing-related functions. 
 Although CRT has improved organ preservation and survival rate, many patients who 
receive this treatment develop significant swallowing complications (Smith, et al., 2000). Groher 
and Crary (2010) list the following sequelae of potential swallowing related side-effects 
associated with CRT: mucositis, xerostomia, sensory changes to taste and smell, fibrosis 
(including trismus), neuropathy, odynophagia (painful swallowing), loss of appetite, edema, 
infection and dentition changes, such as dental carries. In a retrospective investigation, Nguyen, 
et al. (2002) reported that 45% of the 55 patients enrolled in their study developed severe 
dysphagia requiring up to three months of tube feeding during or shortly after CRT. Although 
this study lacked baseline swallowing studies needed to rule out pre-existing dysphagia, none of 
the patients required tube feeding prior to CRT. Thus, patients undergoing CRT are at high risk 
for developing swallowing impairments often severe enough to warrant tube feeding.  
 Potential dysphagia symptoms include delayed trigger of the pharyngeal swallow 
response, decreased laryngeal elevation, impaired tongue base retraction, impaired epiglottic 
inversion, and increased oropharyngeal transit times (Krammer & Robbins, 2011). Additionally, 
patients can experience reduced frequency of swallowing and misdirection of the bolus. All of 
which can result in increased risk for developing aspiration pneumonia, dehydration, and 
malnutrition (Groher & Crary, 2010). 
 In addition to the medical risks, CRT can also impact quality of life (QOL) related to 
swallowing (Murry, Madasu, Martin, & Robbins, 1998; Smith et al., 2000). Factors that 
influence QOL related to swallowing include the ability to chew food effectively, the amount of 
time needed to consume meals, the amount and types of food the patient is able to consume, and 
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pleasure while eating (Kotz et al., 2012; Kulbersh et al., 2012). Murry et al. (1998) found acute 
decreases in health-related QOL and swallowing function shortly after initiation and throughout 
the administration of CRT. Due to the physiological and psychological risks related to 
swallowing function subsequent to CRT, dysphagia intervention has become a necessity.  
 Speech Language Pathologists (SLPs) are largely responsible for intervening when 
patients are experiencing dysphagia, including iatrogenic dysphagia caused by CRT (American 
Speech Language and Hearing Association [ASHA], 2001; Ashford, Logemann, & McCullough, 
2012). The American Speech-Language-Hearing Association (ASHA), which governs the 
policies and practices of SLPs, has outlined the best practices for assessing and treating 
dysphagia (ASHA, 2001). One such practice includes modification of the patient’s diet. Patients 
with swallowing impairment are often prescribed diet modifications such as thickening liquids or 
food texture modifications to improve the patient’s ability to swallow safely and efficiently. 
Another practice involves recommending compensatory swallowing strategies during mealtime 
to improve diet tolerance. With increased diet tolerance, patients are more likely to meet their 
nutrition and hydration needs, reduce safety concerns while swallowing, such as aspiration, and 
improve mealtime satisfaction. These strategies are often behavior modifications and postural 
changes which can include the following: varying bolus size, bolus temperature, amount of time 
between bites, tipping the patient’s chin forward when swallowing a bolus, or rotating the 
patient’s head when swallowing the bolus (Groher & Crary, 2010). Also, the practice of 
rehabilitative measures to restore lost or under-developed swallowing function, such as 
prescriptive exercises, are recommended. Exercises typically target strength and/or range of 
motion (ROM) of swallowing related anatomy. For example, the effortful swallow is a 
rehabilitative exercise intended to increase tongue base retraction and pharyngeal contraction 
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pressure in patients with reduced function related to tongue base and pharyngeal wall strength 
(Kotz et al., 2012). Additionally, education related to oral hygiene, necessary for reducing the 
risk of aspiration pneumonia, is regularly provided (ASHA, 2001). 
 These intervention methods have been shown to improve functional swallowing 
outcomes resulting in reduced risks associated with dysphagia, which have been observed in 
patients adhering to the practices recommended by ASHA. Ashford et al. (2012) reported that 
compensatory strategies can improve swallowing safety and effectiveness, while rehabilitation 
can improve nutritional status, hydration, and reduce morbidity from pneumonia. Although, 
conventional professional practice supports intervening once dysphagia symptoms are present, 
recent empirical evidence supports the use of preventative intervention prior to developing 
dysphagia. 
 Preventative dysphagia therapy (PDT) for patients with HNC receiving CRT has been 
shown to improve patients’ functional swallowing outcomes  (Carroll et al., 2008; Hutcheson & 
Lewin, 2012; Kulbersh et al., 2006; Roe & Ashforth, 2011).  Hutcheson and Lewin (2012) 
performed a review of literature on PDT for this population. Based on their findings they 
recommended that patients with HNC be referred to an SLP prior to the onset of CRT as 
standard practice of HNC management. Although, according to Hutcheson and Lewin (2012), 
most of the literature to date supports the use of pre-treatment dysphagia intervention to improve 
functional swallowing outcomes, many unanswered questions about how best to provide this 
type of treatment remain.  
Background and Need  
 There is a need for standardized PDT protocols. Given the rise in CRT related HNC 
survivorship (Krammer & Robbins, 2011), and the high risk for developing dysphagia due to 
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CRT (Eisbruch et al., 2007), care that focuses on prevention of dysphagia in these patients is 
necessary (Krammer & Robbins, 2011). Current best practices lack the research needed to 
produce evidence-based, standardized treatment protocols (Krisciunas, Sokoloff, Stepas, & 
Langmore, 2012; Roe et al., 2011). Establishing best treatment practices have been problematic 
due to variability in research design, inclusion criteria, and dysphagia assessment; which has 
produced inconsistent PDT protocols between agencies for these patients (Basu et al., 2012; 
Krisciunas, et al., 2012; Langmore & Krisciunas, 2010; Raber-Durlacher et al., 2012; Roe & 
Ashforth, 2011; Roe et al., 2011). Moreover, investigators have yet to systematically quantify 
patient baselines using instrumental studies, apply consistent methods for quantifying results 
(Hutcheson & Lewin, 2012; Raber-Durlacher et al., 2012), execute multiple comparisons of 
different treatment programs (Ahlberg et al., 2011; Roe et al., 2011), and effectively track patient 
compliance (Basu et al., 2012). Specifically, Roe et al. (2011) found treatment to be 
heterogeneous in timing (pre-, on-, post-CRT), types of strengthening and flexibility exercise 
interventions, and intensity (number of times per day) of the programs. CRT also commonly 
causes odynophagia, or painful swallowing (Raber-Durlacher et al., 2012), which often precludes 
patients from continuing with an exercise protocol (Van der Molen et al., 2011). Due to these 
factors, there is a great need for more research on this topic. 
Statement of the Problem 
 Many patients with HNC treated with CRT experience iatrogenic dysphagia. Preliminary 
investigations into PDT have reported improved functional swallowing outcomes, and reduced 
QOL impacts for this population. However, current literature varies dramatically in terms of 
treatment protocols, and assessment measures; thus, heterogeneous intervention practices 
between agencies persist. While PDT is generally supported in the literature, determination of 
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the most effective exercises and treatment schedule (e.g.. timing, intensity) has not been 
established. Additionally, there is a need for further investigation on how to maximize QOL, 
improve patient compliance rates, and maximize long-term swallowing outcomes. 
Purpose  
 This study was designed to help to manage the care of patients with HNC who are at risk 
for developing CRT-related swallowing impairments. Through this investigation, researchers 
tried to determine if a mix of ROM and strengthening swallowing exercises that did not require 
the patient to swallow (indirect swallowing exercises) were as equally effective as exercises that 
did require the patient to swallow (direct swallowing exercises).  This study was also designed to 
ascertain whether an indirect swallowing exercise program resulted in improved QOL outcomes 
as compared to a direct swallowing exercise program.  
Significance to the Field 
 This investigation contributed to the current body of literature dedicated to the discipline 
of dysphagia intervention for individuals with head and neck cancer. Participants were provided 
with professional, ethical, and evidence-based intervention. Furthermore, this study helped to 
further develop best practices for this population.  It did so by using instrumental swallowing 
evaluations (MBS) to determine patient baselines, comparing different treatment programs 
(direct swallowing exercises versus indirect swallowing exercises), and calculating outcomes 
using established PDT assessment measures published by Van der Molen, et al. (2011) and Kotz, 
et al. (2012), all while tracking levels of odynophagia which is known to impede patient 
compliance. 
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Literature Review 
 Assessment Measures Overview. Dysphagia is assessed and measured in a number of 
ways. Both instrumental and perceptual rating scales can be used to diagnose the extent and 
severity of swallowing dysfunction. The MBS, for example, is an instrumental diagnostic tool 
administered by an SLP and often times an attending radiologist. The MBS is performed under 
videofluoroscopy while the patient is asked to swallow various viscosities of liquid and textures 
of food mixed with barium. This assessment allows the clinician to see the oropharynx, larynx, 
and upper esophageal functions during swallowing to help diagnose dysphagia (Groher & Crary, 
2010). Additionally, there are many perceptual rating scales employed to help diagnose 
dysphagia. Two specific rating scales used to compute swallowing function are the Functional 
Oral Intake Scale (FOIS), and Eating Assessment Tool-20 (EAT-20). The FOIS is a 7-point scale 
used to ascertain oral intake levels associated with diet modifications and feeding tube 
dependency (Appendix G). The EAT-20 is another assessment tool that can be used to measure 
patient outcomes (Appendix H). It is a patient-reporting 20-point likert scale questionnaire used 
to quantify symptom severity, QOL, and treatment efficacy. 
 Dysphagia Treatment Overview. Patients with HNC who receive CRT often develop 
dysphagia.  Traditional dysphagia treatment can include compensatory strategies, rehabilitative 
exercises, or a combined regimen of both. Compensatory strategies such as positioning, bolus 
size, and consistency modification help patients maintain control of the bolus, and reduce the risk 
of aspiration (Pauloski, 2008). Rehabilitative exercises targeting range of motion and strength of 
the impaired anatomy can improve patients’ swallowing physiology (Pauloski, 2008).  For the 
purpose of this study, this review will focus on rehabilitative strategies.   
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 Range of motion exercises. Patients with HNC often experience reduced ROM of 
swallowing-related anatomy. This includes the tongue, jaw, and laryngeal musculature which 
results from the scarring effects associated with surgery and RT (Pauloski, 2008).  To help 
mitigate these impacts, lingual ROM exercises can be used to reduce the formation of fibrotic 
tissue in the oral cavity, which may improve pharyngeal clearance in post-surgical irradiated 
patients (Pauloski, Rademaker, Logemann, & Colangelo, 1998). Moreover, by targeting ROM, 
tongue base retraction needed to maintain adequate pharyngeal driving pressure, which assists in 
propelling the bolus through the pharynx when swallowing (Pauloski, 2008), can be improved. 
The effortful swallow, which encourages the patient squeeze all of their swallowing muscles as 
hard as they can when swallowing (Murphy, & Gilbert, 2009), can increase tongue base 
retraction. The Mendelshon maneuver and tongue clamping (Masako maneuver) are also 
exercises used to effectively improve pharyngeal driving pressure by increasing tongue base 
retraction.  The Mendelsohn maneuver requires the patient to swallow followed by holding the 
larynx up without letting it drop following the swallow for 5 seconds per set (Murphy, & Gilbert, 
2009).  The Masako maneuver exercise requires the patient to place their tongue lightly between 
their incisors while swallowing (Murphy, & Gilbert, 2009). In addition to targeting lingual 
ROM, targeting jaw and pharyngeal ROM also been shown to be helpful.  
 Many patients experience reduced ROM of the jaw and laryngeal anatomy due to the 
side-effects of CRT. Unassisted stretching exercises such as actively opening, and deviating the 
jaw were reported to improve jaw opening for patients that experience trismus related to HNC or 
its treatments (chemotherapy, radiation therapy, and/or surgery) (Dijkstra, Sterken, Pater, 
Spijkervet, & Roodenburg, 2007). Furthermore, it has been described in the literature that 
laryngeal ROM exercises such as the isometric Shaker, where patients are instructed to lie on 
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their back lifting only their head off of the ground for at least one minute per set (Shaker, Kern, 
Bardan, Taylor, Stewart, Hoffman, et al., 1997), falsetto voice which requires the patient to 
phonate a high pitched “ee” for as long as they can (Pauloski, 2008), and Mendelsohn maneuver 
(Lazarus, Logemann, & Gibbons, 1993; Kahrilas, Logemann, Krugler, & Flanagan, 1991) can 
increase the extent and duration of laryngeal elevation and upper esophageal sphincter opening.  
However, the effects of the isometric Shaker, falsetto voice were not studied in this population 
specifically. Even though improving ROM is crucial, and achievable, increasing strength should 
also be included as a key intervention target. 
 Strengthening exercises. Strengthening of the tongue and laryngeal musculature can 
improve swallowing function outcomes for a variety of patients. Robbins et al., (2005) showed 
that isometric tongue strengthening exercises increased oropharygeal pressures needed for 
functional swallowing and reduced the rate of laryngeal penetration of liquids (liquids entering 
the laryngeal vestibule) in healthy older men and women. The Shaker exercise has been shown to 
strengthen laryngeal elevator musculature resulting in greater opening of the upper esophageal 
sphincter (Shaker, et al., 1997). The effortful swallow has been shown to result in increased 
pharyngeal pressure amplitudes and pressure durations in healthy young adults (Hiss & 
Huckabee, 2005). Lazarus, Logemann, Song, Rademaker, and Kahrilas (2002) studied three 
patients with HNC. They reported that the effortful swallow produced slightly less pharyngeal 
residue than the Mendelshon maneuver, Masako maneuver, and super-supraglottic exercise 
where the patient holds their breath while bearing down before and during the swallow and then 
coughs following the swallow. The tongue retraction exercise, where patients pull their tongue to 
the posterior aspect of the oral cavity, is also used to improve the strength of tongue base 
retraction (Murphy, & Gilbert, 2009). Additionally, the Masako maneuver has been shown to 
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improve contact between the base of the tongue and posterior pharyngeal wall (Fujiu, & 
Logemann, 1996), which helps maintain the driving pressure in the pharynx when swallowing 
(Pauloski, 2008).  Strengthening impaired swallowing musculature is beneficial in this 
population, nevertheless, using appropriate assessment measures to determine outcomes should 
bear considerable weight.  
 Treatment Models. Standardized dysphagia intervention for this population does not 
exist (Krisciunas, Sokoloff, Stepas, & Langmore, 2012). However, treatment has historically 
followed one of three trajectories. The first, and most common model is to initiate treatment once 
dysphagic symptoms surface (Krisciunas, Sokoloff, Stepas, & Langmore, 2012). The second 
option is to monitor and educate patients about the side-effects of CRT as they relate to 
swallowing and make determinations regarding care as the patient progresses through his CRT 
regimen (Roe, et al., 2011). The third option is to provide prophylactic intervention prior to the 
development of swallowing impairment (Krisciunas, Sokoloff, Stepas, & Langmore, 2012). This 
intervention model is growing in popularity. 
 Prophylactic treatment. The majority of PDT studies have shown positive results related 
to the use of PDT (Kulbersh et al., 2006; Carroll et al., 2008; Van der Molen et al., 2011;  Kotz 
et al., 2012). One study, however, failed to demonstrate improved outcome measures for patients 
who were provided PDT (Ahlberg et al., 2011). Kulbersh et al. (2006) completed a prospective 
cohort study and cross-sectional QOL analysis investigating the therapeutic outcomes of PDT 
using the University of Alabama at Birmingham (UAB) Dysphagia Protocol. Their population 
included 37 patients undergoing CRT to treat newly diagnosed hypopharyngeal, laryngeal, or 
oropharyngeal cancer at the UAB at Birmingham. Twenty-five patients were enlisted in the PDT 
group where they performed the UAB Dysphagia Protocol. The protocol utilized a number of  
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exercises, including the Mendelsohn maneuver, isometric Shaker, isotonic Shaker, tongue hold, 
and tongue resistance, which were initiated two weeks prior to the onset of radiation. Some, but 
not all PDT patients, also performed falsetto phonation. Each exercise was performed with 10 
repetitions, five times per day except for the Shaker maneuvers. The isometric Shaker was 
performed three times per day, and the isotonic Shaker was prescribed at a rate of 30 repetitions, 
five times per day. The remaining 12 non-PDT patients were enrolled in the control group. Each 
control patient was provided with customary post-CRT swallowing intervention when warranted. 
The M.D. Anderson Dysphagia Inventory (MDADI) was administered an average of 14 months 
following treatment to assess swallowing QOL outcomes related to PDT. Results indicated 
significant improvement in the overall MDADI for the experimental group in comparison to the 
control group. Further analysis of individual MDADI domains revealed improved quality of life 
for patients in the experimental group in comparison to the control group.  
 Carroll et al. (2008) performed a retrospective case control study on 18 patients with 
HNC from the University of Alabama at Birmingham. All of the participants were being treated 
with CRT for advanced squamous cell carcinoma of the oropharynx, hypopharynx and larynx.  
Nine patients received PDT two weeks prior to CRT onset, and nine patients (control group) 
received customary post-treatment management.  PDT exercises included the Masako maneuver, 
tongue resistance with tongue pressed firmly against a tongue depressor in four different 
directions holding for five seconds per position, effortful swallow, Mendelsohn maneuver, 
isometric Shaker and isotonic Shaker. All exercises were scheduled for 10 repetitions, five times 
per day except for the isometric Shaker and isotonic Shaker. The isometric Shaker consisted of 
three one-minute holds and was prescribed once per day. The isotonic Shaker was prescribed 
five times per day with 30 repetitions per set.  Videoflouroscopy was completed before CRT and 
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approximately three months post-CRT to assess swallowing function outcomes. The swallowing 
functions evaluated included hyoid elevation, epiglottic inversion, tongue base movement, 
cricopharyngeal opening, and the Rosenbeck penetration-aspiration score. Carroll et al. (2008) 
found significantly better proper posterior tongue base retraction and epiglottic inversion in 
patients treated preventatively for dysphagia as compared to the control group. Percutaneous 
endoscopic gastronomy (PEG) tube use was compared across groups at 12 months post-CRT and 
did not reveal a difference; however, given that most patient’s PEG tubes are removed by 12 
months post-CRT, comparisons at earlier time increments may have revealed group differences.  
Carroll et al. (2008) concluded that PDT produced measurable improvements in post-treatment 
swallowing function, which provided the groundwork needed to call for additional 
investigations. 
 Van der Molen et al. (2011) performed a randomized preventative rehabilitation trial that 
included 49 patients undergoing CRT for advanced oral cavity, oropharyngeal, hypopharyngeal, 
laryngeal, or nasopharyngeal cancer. The groups were randomized binarily into a standard arm 
and an experimental arm. Withholding rehabilitation was no longer considered ethical under the 
Dutch Head and Neck Cooperative Group, therefore a no-treatment control group could not be 
included (Van der Molen et al., 2011). The standard arm consisted of lingual and jaw range of 
motion exercises, as well as three strengthening exercises -- the effortful swallow, the Masako 
maneuver, and the super-supraglottic swallow. The experimental arm exercises included using 
the Therabite device to passively and slowly open the mouth and strengthening exercise, which 
included swallowing with the mouth open 50% while keeping the tongue pressed against the 
palate. Patients in both groups were told to practice the exercises three times per day, and to try 
to integrate the exercising into their daily routines.  All exercises were performed with eight to 
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12 repetitions per session, and each ROM exercise was held for 10 to 30 seconds to a stretching 
point that elicited mild discomfort. Assessment measures included videofluroroscopy, mouth 
opening measurement, weight changes, body mass index (BMI), functional oral intake scale 
(FOIS), study-specific questionnaire related to QOL, and a visual analog scale to track patient-
reported pain. These were administered at baseline and 10 weeks following completion of CRT. 
No significant differences at baseline were reports. Using videofluoroscopy, the experimental 
group had less pharyngeal residue than the standard group on cake consistency10 wks post-CRT. 
Lastly, the standard group had better compliance than the experimental group.  
 Kotz et al. (2012) published a randomized controlled trial assessing the efficacy of PDT 
on 26 patients being treated with CRT. All patients were recently diagnosed with HNC from the 
Department of Otolaryngology-Head and Neck Surgery at the Mount Sinai Medical Center in 
New York, New York. Exclusion criteria included a history of surgery including tracheostomy, 
previous radiation therapy, and/or cognitive or intellectual impairment, which would prevent the 
patient from following multi-step commands, or impede their ability to answer study-specific 
questions. Patients were randomized into a PDT group and control group. PDT included five 
swallowing exercises initiated prior to the onset of CRT. The specific PDT onset time was not 
stated in the publication. These exercises included the effortful swallow, super-supraglottic 
swallow, tongue hold maneuver (Masako maneuver), tongue retraction, and Mendelsohn 
maneuver. All exercises were performed in sets of 10 three times daily. Control patients received 
standard care post-CRT swallowing intervention if dysphagic symptoms arose. Outcome 
measures included the FOIS and Performance Status Scale for Head and Neck Cancer (PSS-
H&N), which were administered at baseline, immediately following last CRT session and three, 
six, nine, and 12 months post-CRT. Results revealed no significant difference in FOIS and PSS-
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H&N scores between the PDT and control group immediately following CRT, and nine and 12 
months post-CRT. However, the FOIS and PSS-H&N scores were significantly better in the PDT 
group compared to the control group at three and six months following CRT. Kotz et.al. (2012) 
reported that small sample size may have limited their ability to detect statistically significant 
outcomes further than six months post-CRT. 
  Despite the seemingly overwhelming support for PDT in the literature to date, one study 
reported findings contradicting the theory that PDT improves patient outcomes. Ahlberg et al. 
(2011) performed a prospective, nonrandomized cohort study comparing parallel groups of 
patients diagnosed with HNC. Patients were treated in Stockholm at the Karolinska Hospital, 
Department of Otolaryngology and Head and Neck Surgery. At this site, there were two different 
units where patients received RT, a southern and northern unit. Patients who were treated in the 
southern unit received PDT. Patients treated in the northern unit comprised the control group, 
and did not receive prophylactic swallowing care. The southern unit study group performed a 
series of exercises including 10 repetitions of the Mendelshon maneuver and five repetitions of 
tongue mobility exercises (out, up, down, laterally) one to two times a day. PDT patients 
initiated the exercise program before CRT and were asked to continue with their regimen 
throughout CRT and for three months following CRT.  In addition to the swallowing exercises, 
physiotherapists in the Ahlberg et al. (2011) investigation provided each study patient in the PDT 
group with exercises that strengthened, and stretched muscles of the head and neck including 
flexion/active rotation of the head in both directions, and lateral flexion/extension of the head 
with three sets of 10 repetitions, two times daily. These patients were also prescribed exercises 
using the ‘Acute Medic Jaw Trainer and Stretcher’ used to increase jaw ROM for 10 sets of 20, 
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two times per day. Neck ROM and mouth opening were measured at baseline before the start of 
CRT, and two, six, and 12 months following treatment.   
 Assessment measures used in the in the Ahlberg et al. (2011) study included clinical 
swallowing function, weight changes, two year survival, health-related quality of life (HRQOL), 
European Organization for Research and Treatment of Cancer (EORTC) questionnaires, Hospital 
Anxiety and Depression Scale (HADS), project specific questionnaire focused on self-reported 
functional losses, rehabilitation, and working ability (Ahlberg et. al., 2011). Clinical swallowing 
function was measured using one swallow of two bolus sizes (5ml and 15 ml) for four 
consistencies including thin liquid, thick liquid (specific thickness was unreported), paste, and 
cookie. Clinical assessment measures were also used to determine oral motor, speech, and voice 
function. Results revealed no positive effects of PDT. Furthermore, compared to patients who 
received treatment following the development of dysphagia, patients enrolled in PDT reported 
significantly more swallowing difficulty and significantly fewer patients were able to return to 
work six months after treatment.  
 The review of literature generally supports the use of  PDT (Kulbersh et al., 2006; Carroll 
et al., 2008; Van der Molen et al., 2011; Kotz et al., 2011), yet fails to demonstrate 
comprehensive benefits related to swallowing (Carroll et al., 2008; Ahleberg et al., 2011, Van 
der Molen et al., 2011; Kotz et al., 2011). Moreover, no significant differences were reported for 
reduced PEG tube use (Carroll et. al., 2008; Kotz et al., 2012). Both Carroll et. al. (2008) and 
Kotz et al., (2012) found no significant differences for reduced PEG tube use, yet they both 
theorized that PEG tube use outcomes may have been related to the small sample sizes. Finally, 
Ahlberg et al. (2011) and Van der Molen et al. (2011) reported no significant findings related to 
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weight or BMI maintenance.  The variation in study outcomes could be attributed to a number of 
factors including differing intervention protocols. 
 Current PDT Practices and Protocols. PDT protocols for this population vary between 
agencies. While performing a web-based survey investigating the current trends in dysphagia 
assessment and intervention for patients with HNC receiving radiotherapy in the United 
Kingdom, Roe et al. (2011) found that of the 42 teams who completed the survey fully, 71.4% 
administered prophylactic treatment. Despite the relatively high rate of preventative care, the 
intensity, duration, and type of exercises prescribed varied between programs. In this survey, 
36.1% of teams recommended patients perform their exercises five times per day, 19.4% 
prescribed their exercises three times per day, 5.5% recommended that patients do their exercises 
twice per day, 2.8% prescribed exercises once per day, and 25% of teams recommended that 
patients perform their exercises as much as possible. The most common exercises found to be 
prescribed in this survey targeted oral tongue ROM/resistance, hyolaryngeal movement, upper 
esophageal opening, tongue base ROM, and strength (e.g., effortful swallow and gargle). Less 
commonly prescribed exercises targeted neck stretching for strengthening, and stretching of the 
jaw, facial muscles, and lips. The least commonly prescribed exercises were the super-
supraglottic swallow and supraglottic swallow.  
 Similar to the intervention programs revealed by the Roe et al.’s (2011) web-based 
survey, the seminal studies described above also demonstrate heterogeneous use of exercise 
programs. For example, both Kulbersh et al. (2006), and Carroll et al. (2008) prescribed their 
exercises five times per day. Kotz et al. (2012), and Van der Molen et al. (2011) recommended 
that their patients perform their exercises three times per day. Van der Molen, et al. (2011) also 
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added that patients should also incorporate their exercises into their daily routines. Finally, 
Ahlberg et al. (2011) asked their patients to do their exercises one to two times per day.  
 Ahlberg et al. (2011) reported findings that did not support the use of PDT. It could, 
however, be argued that this study had a less intense exercise program as compared to the other 
studies cited. Because Ahlberg et al. (2011) only required their participants to perform the 
exercises one to two times per day as compared to three to five times per day (Kulbersh et al., 
2006; Carroll et al., 2008; Van der Molen et al., 2011;  Kotz et al., 2012), it could be argued that 
a less intense exercise program may have contributed to the results reported in the Ahlberg et al. 
(2011) study. 
 Studies investigating the effectiveness of PDT also used varying exercises. Included in 
this list are the effortful swallow (Carroll et al., 2008; Roe et al., 2011; Van der Molen et al., 
2011; Kotz et al., 2012), Masako (Carroll et al., 2008; Roe et al., 2011; Van der Molen et al., 
2011; Kotz et al., 2012), super-supraglottic swallow (Roe et al., 2011; Van der Molen et al., 
2011; Kotz et al., 2012), Mendelshon (Kulbersh et al., 2006; Carroll et al., 2008; Kotz et al., 
2012), tongue resistance (Kulbersh et al., 2006; Carroll et al., 2008; Roe et al., 2011), tongue 
retraction (Kotz et al., 2012) falsetto /i/ (Kulbersh et al., 2006), passive jaw stretching, passive 
jaw stretching while swallowing (Van der Molen et al., 2011), and isometric Shaker and isotonic 
Shaker (Kulbersh et al., 2006; Carroll et al., 2008). Although many of the same exercises were 
used by two or more investigators (Figure 1), the variety of PDT treatment protocols makes it 
difficult to determine which method(s) were most effective. 
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Figure 1. Overlap of PDT exercises cited in the seminal studies. 
 All of the studies cited used a combination of direct (swallowing) and indirect (non-
swallowing) exercises. Additionally, Roe et al. (2011) in a web-based survey found that many 
clinicians prescribe exercises that do not require the patient to swallow. These exercises consist 
of oral tongue ROM, and gargle, while some clinicians also prescribe neck stretching. Usually, 
these exercises are delivered in conjunction with standard strengthening protocols that often use 
exercises that require swallowing.   
Table 1: Published use of PDT indirect and direct swallowing exercises  
Direct Exercises Citation(s) 
Effortful Swallow Carroll et al. (2008); Roe et al. (2011); Van der Molen et al. 
(2011); Kotz et al. (2012) 
Masako Maneuver Carroll et al. (2008); Roe et al. (2011); Van der Molen et al. 
(2011); Kotz et al. (2012) 
Mendelshon Maneuver Kulbersh et al. (2006); Carroll et al. (2008); Kotz et al. (2012) 
Super-supraglottic Swallow Carroll et al. (2008); Roe et al. (2011); Van der Molen et al. 
(2011); Kotz et al. (2012) 
Passive Jaw Stretching while 
Swallowing Van der Molen et al. (2011)  
 
Indirect Exercises 
Tongue Resistance Kulbersh et al. (2006); Carroll et al. (2008); Roe et al. (2011) 
Lingual Retraction Kotz et al. (2012) 
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Falsetto /i/ Kulbersh et al. (2006) 
isometric Shaker and isotonic 
Shaker 
Kulbersh et al. (2006); Carroll et al. (2008); Roe et al. (2011) 
Gargle Roe et al. (2011)  
    
 
  
        The review of literature indicates support for the use of PDT in nearly all of the studies 
cited. However, an established intervention protocol with comprehensive, consistent patient 
outcomes has yet to be determined (Krisciunas, Sokoloff, Stepas, & Langmore, 2012). Thus, 
more research is required to verify which treatment protocol is most effective for this population; 
specifically, verification of which exercises improve patient outcomes the most. Although all of 
the investigations studied use a number and range of rehabilitative swallowing exercises, no one 
has compared a direct (swallowing) exercise program and an indirect (non-swallowing) exercise 
program. The direct exercise program would require the patient to perform exercises where they 
need to swallow. Whereas, the indirect exercise program would prescribe exercises that would 
not need them to swallow. 
  Indirect Swallowing Exercise Program. The programs prescribed to prevent CRT-
related dysphagia in the literature to date incorporate a variety of exercises, some that require a 
patient to swallow and some that do not (Kulbersh et al., 2006; Carroll et al., 2008; Van der 
Molen et al. 2011; Kotz et al., 2012). In order for an exercise program to be effective, it must be 
feasible for the patient to comply with. Success of preventative and restorative intervention is 
dependent on patient compliance (Basu et al., 2012). CRT commonly causes odynophagia, or 
painful swallowing (Raber-Durlacher et al., 2012), which often precludes patients from 
continuing with an exercise protocol (Logemann et al., 2007; Van der Molen et al., 2011; Basu et 
al., 2012). Van der Molen et al. (2011) reported that 37% of patients stopped training because of 
pain. Given that swallowing becomes painful for most patients (Raber-Durlacher et al., 2012), 
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prescribing exercises that do not require the patient to swallow should result in less pain. 
Therefore, it could be argued that patients given an exercise program that does not require them 
to engage in swallowing may improve compliance rates and potentially patient outcomes.   
 There are a number of published PDT studies that include indirect swallowing exercises. 
These exercises include the isometric Shaker and isotonic Shaker (Kulbersh et al., 2006; Carroll 
et al., 2008), falsetto /i/ (Kulbersh et al., 2006), passive jaw stretching (Van der Molen et al., 
2011), and tongue retraction (Kotz et al., 2012).  However, although patient benefits have been 
reported in studies that include indirect swallowing exercises, no one has compared a program 
consisting of direct and indirect swallowing exercises versus a program consisting of solely 
indirect swallowing exercises. Because of the high risk of CRT-related odynophagia in this 
population, and low compliance rates associated with it, investigating the use of exercises that do 
not require the patient to swallow (indirect) may unveil improved patient outcomes as compared 
to patients who are recommended exercise programs that incorporate both swallowing and non-
swallowing exercises. 
 Levels of Evidence and Need. PDT is promoted in a number of studies, reviews, and 
textbooks (Kulbersh et al., 2006; Carroll et al., 2008; Focht, Simpson, & Martin-Harris, 2011; 
Krammer & Robbins, 2011; Roe, et al., 2011; Van der Molen, et al., 2011; Kotz et al., 2012; 
Basu et al., 2012; Hutcheson & Lewin, 2012; Raber-Durlacher et al., 2012). However, many of 
the studies endorsing PDT, as well as reviews of current literature on the topic, call for further 
investigation (Kulbersh et al., 2006; Carroll et al., 2008; Roe & Ashforth, 2011). 
 Studies on this topic vary significantly. Investigations differ in design, especially related 
to inclusion criteria, dysphagia assessment (Raber-Drulacher et al., 2012; Roe et al., 2012), 
treatment type, and outcome metrics (Roe et al., 2011; Ahlberg et al., 2011). Currently, level II, 
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level III, and level IV studies have been published; none of which use the same study design. 
Two prospective randomized controlled clinical trials (Van der Molen et. al., 2011; Kotz et al., 
2012), a prospective non-randomized study comparing two parallel groups (Ahlberg et al., 2011), 
a prospective cohort study (Kulbersh et al., 2006), and a retrospective case control study (Carroll 
et al., 2008) have been published. Their inter-study differences make cross study analysis 
challenging.  
  The population, intervention, and assessment measures vary. Patients with HNC are 
naturally dissimilar. These dissimilarities surface in a number of ways: tumor site, size, stage and 
type, cause of dysphagia (CRT versus cancer), age and gender of the patient, existence of 
extraneous health impairments, amount of CRT used, and location of CRT targets (Raber-
Durlacher et al., 2012). Additionally, ability to carry out treatment differs between subjects (Van 
der Molen et al., 2012). Largely due the heterogeneous nature of this population, evaluation of 
patients between organizations is divergent. 
 Assessment of dysphagia is inconsistent between agencies, as a range of evaluation 
measures are utilized. These tools include the use of the MDADI (Kulbersh et. al., 2006), 
Rosenbeck Penetration-Aspiration Score, rate of PEG tube removal (Carroll et. al., 2008), video 
fluoroscopy (Carroll et. al., 2008; Van der Molen et al., 2011), FOIS (Van der Molen et al., 
2011; Kotz et al., 2012), max incisor mouth opening, BMI, VAS for pain assessment, study 
specific questionnaire for QOL evaluation (Van der Molen et al., 2011), weight changes 
(Ahlberg et. al., 2011; Van der Molen et al., 2011), clinical swallow evaluation, two year 
survival, HRQOL, and EORTC questionnaires, HADS, project specific questionnaire focused on 
self-reported functional losses, rehabilitation, and working ability (Ahlberg et. al., 2011), PSS-
H&N (Kotz et al., 2012). Additionally, PEG tube use, and dietary intake changes are also 
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reported in reviews of current practices/literature as being used to measure patient outcomes 
(Roe et al., 2012). Moreover, a similar degree of variability is also seen clinically.  
 Treatment type, timing, and intensity vary between investigations (Roe et al., 2011; 
Ahlberg et al., 2011). Many of the programs that studied PDT began intervention prior to the 
onset of CRT, with most beginning two weeks pre-CRT. However, the exercise intensity of the 
regimens and types of exercises prescribed were variable (Ahlberg et al., 2012; Carroll et al., 
2008; Kotz et al., 2012; Kulbersh et al., 2006; Van der Molen et al., 2012). CRT related 
dysphagia therapeutic protocols now need to focus on specific exercise therapy programs 
(Logemann et al., 2007).   
 It is important to track patient progress using instrumental testing before, during, and 
after CRT in patients with HNC. This is needed to document swallowing function and diagnose 
aspiration (Hutcheson & Lewin, 2012; Raber-Durlacher et al., 2012). Raber-Durlacher et al., 
(2012) added that in addition to the outcome measures listed, patient-reported measures should 
also be used to determine level of function (Raber-Durlacher et al., 2012). 
  As a result of clinical and empirical variability of PDT, there is a call for higher levels of 
evidence for PDT. This includes prospective randomized studies (Kulbersh et al., 2006; Carroll 
et al., 2008; Ahlberg et al., 2012; Van der Molen, et al., 2011; Raber-Durlacher et al., 2012), 
larger sample sizes (Kulbersh et al., 2006; Carrol et al., 2008; Focht et al., 2011; Van der Molen 
et al., 2011), baseline functioning (Kulbersh et al., 2006; Hutcheson & Lewin, 2012; Raber-
Durlacher et al., 2012), consistent diagnostics (Raber-Durlacher et al., 2012; Roe et al., 2012) 
investigation into specific exercise programs (Logemann et al., 2007)  and harmonized outcome 
reporting methods (Van der Molen et al., 2011; Ahlberg et al., 2011; Roe et al., 2011; Hutcheson 
& Lewin, 2012). Although this list is not exhaustive, it highlights the research needs most cited. 
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 Given that more evidence is needed, this study was designed to contribute to the current 
body of research in a number of ways. This study administered an instrumental measure to 
ensure accurate measurement of baseline swallowing function. It also incorporated the FOIS as a 
harmonized outcome measure used in previous studies (Kotz et al., 2011; Van der Molen et al., 
2012), and investigated two different types of exercise programs, whereas the indirect program 
was a unique program that has not been studied independently from direct swallowing exercises. 
Thus, this study made needed and valuable contributions to the existing evidence base for PDT. 
 Research Questions & Hypothesis. 
1. Is there a difference in functional swallowing outcomes between PDT emphasizing direct 
swallowing exercises, and PDT involving indirect swallowing exercises in patients undergoing 
CRT due to HNC of the tongue, palate, pharynx, or larynx? 
Hypothesis 1: There will be no significant difference in FOIS scores in patients 
undergoing CRT for HNC of the tongue, palate, pharynx, or larynx who complete PDT 
consisting of direct swallowing exercises and patients who complete PDT consisting of 
indirect swallowing exercises. 
2. Is there a difference in QOL outcomes between PDT emphasizing direct swallowing exercises 
and PDT involving indirect swallowing exercises in patients undergoing CRT for HNC? 
Hypothesis 2: There will be a significant increase in QOL outcomes in the indirect 
swallowing exercise group compared to the direct swallowing exercise group, as 
measured by the three sub-sets of the EAT-20: 1) Physical, 2) Emotional, and 3) 
Functional.   
PROPHYLACTIC -DYSPHAGIA INTERVENTION  27 
 
 
 
3. Is there a difference in the level of patient-reported swallowing pain between PDT 
emphasizing direct swallowing exercises and PDT involving indirect swallowing exercises in 
patients undergoing CRT for HNC? 
Hypothesis 3: Patients in the indirect swallowing exercise group will report less 
swallowing-related pain than patients in the direct swallowing exercise group as 
measured by a study-specific pain questionnaire.  
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Chapter 2: Methodology 
Introduction  
 This was prospective study investigating the effects of PDT on patients with HNC who 
were being treated with CRT. This study had three goals: 1) determine if there was a difference 
in functional swallowing outcomes between PDT consisting primarily of direct (swallowing) 
swallowing exercises and PDT involving solely indirect (non-swallowing) exercises in patients 
undergoing CRT due to HNC of the tongue, palate, pharynx, or larynx; 2) determine if there was 
a difference in QOL outcomes between patients undergoing PDT consisting of direct swallowing 
exercises and patients undergoing PDT involving indirect swallowing exercises ; 3) determine 
group differences in the level of patient-reported pain while swallowing for patients provided 
PDT involving direct swallowing exercises and patients provided PDT involving indirect 
swallowing exercises.  
Setting 
 Participants were seen at Providence St. Patrick Hospital Missoula, MT and at the 
RiteCare Speech Language and Hearing Clinic at the University of Montana. Participants were 
evaluated, and treated by a licensed SLP board certified as a swallowing specialist in conjunction 
with supervised SLP graduate students from the University of Montana.   
Participants and Recruitment  
The total sample size included four males, and four females receiving chemoradiation 
therapy for lingual, palatal, pharyngeal, or laryngeal squamous cell carcinoma. Participant age 
ranged from 50 to 75 with an average age of 59.75 years.  Inclusion criteria consisted of: 1) an 
existing diagnoses of stage III or IV squamous cell carcinoma of the tongue, palate, pharynx, or 
larynx, 2) with CRT as the expected primary mode of intervention, 3) the ability to be able to 
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begin PDT exercises prior to the onset of CRT, 4) at least 18 years of age, 5) and be cognitively, 
mentally, and legally capable of making independent decisions regarding personal medical care. 
Exlcusion criteria consisted of: 1)  an existing diagnosis of dysphagia unrelated to his/her current 
diagnosis of cancer, 2) surgical resection of the primary tumor, and 3) a diagnosis of neurogenic 
disease or disorder that may lead to dysphagia including taumatic brain injury, dementia, motor 
neuron disease, myasthenia gravis, cerebal palsy, Guiliiain-Barreʹ syndrome, Poliomyelitis, 
Parkinsonism, Huntington’s disease, Progressive supranuclear palsy or Wilson’s disease (Groher 
& Crary, 2010).   
Participants were recruited, enrolled, evaluated, treated, and followed-up with in a step-
wise fashion. Patients were recruited and treated through a collaborative effort between 
Providence St. Patrick Hospital Missoula, MT and The University of Montana Communicative 
Sciences and Disorders Department. Dr. Kathryn Markette and Dr. Margaret Menendez at the 
Montana Cancer Center within Providence St. Patrick Hospital in Missoula, MT, informed 
patients of their inclusion or exclusion in this voluntary study according to the pre-established 
criteria listed above. If patients agreed to be contacted by the researchers, Dr. Kathryn Markette 
or Dr. Margaret Menendez provided the clients with the Consent to be Contacted form 
(Appendix A). Once the form was read and signed by the participant, Professor Laurie Slovarp 
SLP-CCC, BRS-S at The University of Montana Communicative Sciences and Disorders 
Department, or another researcher on the study, contacted the patient to schedule an intial 
appointment. 
Procedures 
 Participants were assigned to one of two groups in alternating fashion according to 
enrollment date. Both groups began prophylactic swallowing exercises with demonstrated 
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treatment efficacy (Kulbersh et al., 2006; Carroll et al., 2008; Van der Molen et al., 2011; Kotz et 
al., 2012) an average of two weeks prior to onset of CRT (Kulbersh et al., 2006; Carroll et al., 
2008; Van der Molen et al., 2011). One group was given PDT that focused on exercises that 
required the patient to swallow (direct swallowing exercise group).  The other group was given 
exercises that did not require swallowing (indirect swallowing exercise group). 
 Direct swallowing exercise program. The direct swallowing exercises included the 
Mendelshon maneuver, effortful swallow, Masako maneuver, and isometric Shaker and isotonic 
Shaker (Appendix E). The frequency of the recommended exercise program was as follows: 
Mendelshon maneuver-15 repetitions per set, effortful swallow-20 repetitions per set, Masako-10 
repetitions per set, isometric Shaker-held for 1 minute for three repetitions, and the isotonic 
Shaker was performed with one set of 20 repetitions.  Each exercise was recommended three 
times per day, seven days per week. 
 Indirect swallowing exercise program. Indirect swallowing exercises included the 
falsetto /i/, tongue ROM, tongue-base retraction, jaw ROM, and isometric Shaker (non-
swallowing group) (Appendix F). The frequency of each exercise were as follows: Falsetto /i/, 6-
10 repetitions per set; tongue ROM, tongue-base retraction, and jaw stretching, 10 repetitions per 
set; the isometric Shaker was held for 1 minute for three repetitions per set; and the isotonic 
Shaker was performed with one set of 20 repetitions. Each exercise was recommended three 
times per day, seven days a week. 
Assessment and Outcome Measures  
 An MBS was used to determine swallowing function prior to beginning therapy. 
Additionally, participants were asked to fill out three surveys. These surveys included 1) FOIS 
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(Appendix G), 2) EAT-20 (Appendix H), and 3) a study-specific nutritional and pain 
questionnaire (Appendix G). 
Data Collection and Phases  
 Data collection spanned12 consecutive months. The study began October, 2012 with 
recruitment and enrollment of the first participant, and concluded October, 2013 with the final 
data set documenting study-related outcomes with the last patient four weeks post-CRT.    
 Enrollment phase. During the initial visit with the researchers, participants meeting 
inclusion criteria were provided with the Subject Information and Informed Consent form 
(Appendix B), and Permission to Gather Personal Health Information document (Appendix C) to 
read and sign. After, the researcher(s) administered a case history (Appendix D). Due to the 
evidence in support of the use of PDT, all subjects were offered PDT. However, if clients chose 
not to participate in PDT, they had the opportunity to opt to have their progress tracked using the 
same measures as the PDT participants. This data would have been used in the study as a control 
group; however, no participants chose this route.  
 Baseline phase. Following enrollment, the baseline phase was initiated. Up to two weeks 
prior to beginning the exercise plan, a pre-treatment baseline swallowing measure using an MBS, 
and the questionnaires used for assessment were completed for each new participant.   
 Training phase. Subsequently, the training phase began. In this phase patients were seen 
by the investigator(s) up to two times to learn how to perform their exercise program.  Once the 
patients achieved competence with their exercise program, as measured by the attending SLP or 
supervised SLP graduate student, the treatment phase was initiated.  
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 Treatment phase. During the treatment phase, patients were seen once every two weeks 
throughout CRT (or more if necessary given the severity of their dysphagia) to treat, and 
document progress using FOIS, EAT-20, and the nutritional and pain questionnaire.  
 Follow-up phase. After CRT, the investigators followed-up with each participant at least 
every four weeks to administer the FOIS, EAT-20, and nutritional and pain questionnaire. All 
patients were monitored by an SLP until the client returned to full per oral (PO) intake with the 
least restrictive diet possible. When medically appropriate, the participants were seen for 
customized dysphagia therapy. Dysphagia therapy was guided by the nature of the participant’s 
dysphagia and current best practices as deemed appropriate by the treating SLP. 
Ethical Considerations 
All data collection procedures were appropriated in accordance with the joint St. Patrick 
Hospital, Missoula and University of Montana Investigational Review Board (IRB) for the 
Protection of Human Subjects in Research regulations. Data collection commenced following 
IRB approval on September 11, 2012. 
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Chapter Three: RESULTS 
Statistical Analysis 
 All statistical analyses were performed using IBM SPSS v 22 (SPSS, Inc., Chicago, IL) 
software. Patients were randomized to their respective treatment groups in alternating fashion 
according to enrollment date. Descriptive and non-parametric statistics (Mann-Whitney U test, 
Fisher’s exact test) were applied to test baseline (pre-CRT), and post-CRT measures.  
 EAT-20 sub-sets were modeled after the MDADI, which measures swallowing QOL 
outcomes using three domains. These domains are 1) physical, 2) emotional, and 3) functional. 
Investigators from this study created a qualitative correlate between the questions used in the 
EAT-20 and the questions listed in the three MDADI domains. Following, a Chronbach’s alpha 
coefficient was applied to measure internal consistency within the EAT-20 sub-sets both pre-
CRT, and post-CRT. Table 2 details the results of this analysis. Pre-CRT sub-sets for physical (
 = 0.98), and functional (  = 0.95), and post-CRT domains for physical (  = 0.94), emotional 
(  = 0.91), and functional (  = 0.95) were scored as having excellent internal consistency (  ≥ 
0.90). The pre-CRT sub-set for emotional (  = 0.80) was scored as having good internal 
consistency (0.7 ≤  < 0.9). 
Table 2: Chronbach’s alpha coefficient measuring internal consistency within the EAT-20 sub-
sets (physical, emotional, functional) pre-crt, and post CRT 
 
  Chronbach’s  coefficient Internal Validity Category 
Pre-CRT 
  Physical 0.98 Excellent 
Emotional 0.91 Excellent 
Functional 0.95 Excellent 
Post-CRT 
  Physical  0.94 Excellent 
Emotional  0.80 Good 
Functional   0.95 Excellent 
      
EAT-20: Eating Assessment Tool-20 
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 All post-treatment variables including FOIS, EAT-20, and swallowing-related pain 
scores, were analyzed using the nonparametric Mann-Whitney U test. This test assessed 
between-group differences four weeks post-CRT. Hypothesis 1 was tested using the FOIS 
variable, Hypothesis 2 was tested using the EAT-20 variable, and Hypothesis 3 was tested using 
the swallowing-related pain variable. 
Demographics 
 Due to the heterogeneous nature of the study population discussed in Chapter One of this 
thesis, statistical measures were used to identify possible confounding dissimilarities between 
treatment groups. Patient demographics at baseline included age, gender, tumor (T1, T2, T3, T4), 
node (N0, N1, N2, N3), metathesis (MX, M0, M1, M2, M3) rating, staging of the tumor 
(unknown, I, II, III, IV, ongoing), and site of the lesion. Descriptive statistics, the Mann-Whitney 
U test and Fisher’s exact test were applied to analyze demographic distributions between 
treatment groups.  
 Table 3 catalogs the mean age, age range, carcinoma type, TNM score, tumor stage, and 
site of lesion between groups and across all participants. The mean age in years for the 
swallowing group was 62.75, and the age range was 51-75. The mean age in years for the 
swallowing group was 56.75, and the age range was 50-62. The mean age in years for the total 
population was 59.75, and the age range was 50-75.  
 All participants were being treated with CRT for squamous cell carcinoma. The average 
T classification for the direct swallowing exercise group was 1.75 out of 4, whereas the average 
T classification for the indirect swallowing exercise group was 3.5 out of 4.Thus, on average, 
patients in the indirect swallowing exercise group had larger tumors. Two participants in the 
direct swallowing exercise group had an N1 classification, and two had an N2 classification. 
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Two participants in the non-swallowing group had an NX classification, meaning the lymph 
nodes could not be evaluated, and two had an N2 score. Because two participants in the indirect 
swallowing exercise group had a nodal score of NX, comparison between groups was not 
possible. The same was true for M classification, and tumor staging comparison as well. One 
participant in the direct swallowing exercise group, and two in the indirect swallowing exercise 
group had unknown M scores, two patients from each group had MX scores meaning presence of 
distant metathesis could not be assessed, leaving one remaining participant in the swallowing 
group with an M0 score, meaning there was no detection of metathesis. Three patients from each 
group were listed with unknown staging of their lesion(s), one participant in the direct 
swallowing exercise group had level III staging and one subject in the indirect swallowing 
exercise group had ongoing staging.   
 Finally, each participant’s tumor location was categorized by region, which included the 
oral cavity, oropharynx, larynx, or unknown (Table 3). The direct swallowing exercise group had 
one participant with lesion site(s) in the oral cavity, two subjects with lesion(s) in the 
oropharynx, and one patient with an unknown lesion site. The indirect swallowing exercise 
group had two subjects with lesion site(s) in the oral cavity, and two participants with lesion(s) in 
the larynx. In conclusion, all participants were diagnosed with squamous cell carcinoma, and the 
direct swallowing exercise group according to the mean T classifications, the indirect 
swallowing exercise group had larger tumors. Comparisons between groups for N scores, M 
scores, and staging of the lesion were not made due to the inability to classify the lesion.  
Table 3. Demographics, tumor classification, presence of tracheostomy, history of surgery 
related to current diagnosis of cancer, tumor location at baseline 
Characteristics Direct Swallowing  
Exercise Group 
Indirect Swallowing 
Exercise Group 
Total 
No. of Patients 4 4 8 
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Age (years)   
Mean 62.75 56.75 59.75 
Range 51-75 50-62 50-75 
Sex    
Male 3 1 4 
Female 1 3 4 
Cancer Type   
Squamous Cell Carcinoma 4 4 8 
T Classification   
Mean  1.75 3.5 2.63 
T1 1 0 1 
T2 3 1 4 
T4 0 3 3 
N Classification   
NX 0 2 2 
N1 2 0 2 
N2 2 1 3 
M Classification   
M Unlisted 1 2 3 
MX 2 2 4 
M0 1 0 1 
Stage    
Unlisted 3 3 6 
III 1 0 1 
Ongoing 0 1 1 
Tracheostomy 0 1 1 
Surgery related to current 
Cancer Diagnosis 
0 1 1 
Tumor site   
Oral cavity 1 2 3 
Oropharynx 2 0 2 
Larynx 0 2 2 
Unknown 1 0 1 
 ____________________________________________________________________________ 
T:tumor, N: node, M: metathesis 
 Non-parametric tests were used to assess gender differences, and baseline age (years), 
cancer-related characteristics (tumor location, presence of tracheostomies, and cancer-related 
surgeries), functional measures (FOIS score), QOL (EAT-20), and patient-reported pain-related 
swallowing score (Table 4). Statistical analyses demonstrated no significant differences in 
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baseline measures between groups. Table 4 summarizes the outcomes of the Mann-Whitney U 
test, which compared groups at baseline based on age (p = 0.49), FOIS score (p = 0.34), patient 
reported swallowing-related pain score (p = 0.34), and EAT-20 sub-set (physical, emotional, 
functional) sores (p = 0.34). Fisher’s exact test was used to analyze gender distribution (p = 
0.49), tumor location in the oral cavity (p = 1.00), in the oropharynx, and larynx (p = 0.43), 
tumor location unknown (p = 1.00), presence of tracheostomies (p =  0.43), and cancer-related 
surgeries (p = 1.00) at baseline between groups. Fisher’s exact test was chosen over the Pearson 
Chi-square because the expected value for each cell was below five. 
Table 4. Baseline (Pre-CRT) Demographics, Tumor location, Cancer-related Characteristics, and 
Variable Outcomes including statistical test applied for analysis of variables 
Baseline (Pre-CRT) p-value  Test Statistic 
Demographics 
  Age (years) 0.49 Mann-Whitney U 
Gender 0.49 Fisher's exact test 
Tumor location  
 Oral cavity 1.00 Fisher's exact test 
Oropharynx 0.43 Fisher's exact test 
Larynx 0.43 Fisher's exact test 
Unknown 1.00 Fisher's exact test 
Cancer-related Characteristics  
 Tracheostomies 0.43 Fisher's exact test 
Pre-treatment Surgeries 1.00 Fisher's exact test 
Variable Outcomes 
  FOIS 0.34 Mann-Whitney U 
Pain Rating 0.49 Mann-Whitney U 
EAT-20 
  Physical 0.34 Mann-Whitney U 
Emotional 0.34 Mann-Whitney U 
Functional  0.34 Mann-Whitney U 
      
FOIS: Functional Oral Intake Scale, EAT-20: Eating Assessment Tool-20 
 In addition to considering baseline demographics, MBS results were used to determine 
each patient’s functional swallowing level prior to the onset of CRT. Table 5 lists the outcomes 
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for all MBS results including a description of the symptoms of impairment if present. All 
participants in the swallowing exercise group, according to the results of the MBS, demonstrated 
an oral phase of swallow that was within functional limits. However, one (25%) participant in 
the indirect swallowing exercise group demonstrated oral dysphagia characterized by reduced 
bolus preparation and formation. As for the pharyngeal phase, one (25%) participant in the direct 
swallowing exercise group had difficulty swallowing during the pharyngeal phase. This was 
evidenced by trace residue in valleculae and pyriform sinuses following the swallow. The 
indirect swallowing exercise group had two (50%) participants who were experiencing mild 
pharyngeal dysphagia. Of those participants, one had premature spillage of thin liquid into the 
pharynx prior to initiation of the swallow, absence of epiglottic inversion, and one incidence of 
flash penetration during the swallow on a thin liquid trial using a chin tuck. The other participant 
demonstrated  flash penetration of an applesauce consistency bolus, residue of banana 
consistency following the swallow at level of pyriforms, and  reduced cricopharyngeal opening 
requiring multiple swallows with thin liquid to clear 1/3 tablet of barium. 
Table 5. Description of patient’s MBS results categorized between treatment groups and level of 
swallowing impairment including oral, and pharyngeal phase 
  Patient Direct Swallowing Exercise 
Group 
Indirect swallowing Exercise 
Group 
Oral phase 1 Within functional limits Within functional limits  
 
 2 Within functional limits missing data 
 
 3 Within functional limits reduced bolus preparation and 
formation 
 
 4 Within functional limits Within functional limits 
No. of patients/group 
participants with 
impairment in oral 
phase 
 
0/4 1/4 
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Pharyngeal 
phase 
1 Within functional limits Within functional limits 
 2 Within functional limits missing data 
 
 3 Within functional limits premature spillage of thin liquid 
into pharynx prior to initiation of 
the swallow, no epiglottic inversion 
observed, and one incidence of 
flash penetration during the 
swallow on thin liquid using a chin 
tuck  
 
 4 trace residue in valleculae and 
pyriform sinuses following the 
swallow 
flash penetration of applesauce 
consistency, residue of banana 
consistency following the swallow 
at level of pyriforms, reduced 
cricopharyngeal opening requiring 
multiple swallows with thin liquid 
to clear 1/3 tablet of barium 
 
No. of patients/group 
participants with 
impairment in 
pharyngeal phase 
1/4 2/4 
        
 
Treatment Duration  
 Table 6 lists the amount of time that patients in each group were provided PDT prior to 
the onset of CRT. The direct swallowing exercise group, and the indirect swallowing exercise 
group both averaged approximately two weeks of PDT (mean days=14, mean days=13) 
respectively. Although, the mean number of days of PDT prior to CRT onset in each group was 
relatively uniform, the range differed, whereas the swallowing exercise group had a range of 6 to 
22 days, and the non-swallowing exercise group had a range of 0 to 24 days. 
Table 6: Average number, and range of days that patients in each exercise group participated in 
PDT prior to the onset of CRT. 
 
Days Direct Swallowing Exercise Group Indirect Swallowing Exercise Group 
Mean  14 13 
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Range 6 to 22 0 to 24 
      
 
Participant Outcomes Four Weeks Post-CRT 
 Statistical analyses demonstrated no significant differences between groups 
approximately four weeks following CRT for all outcome measures. Table 7 summarizes the 
outcome of the Mann-Whitney U test, which compared outcomes between groups four weeks 
post-CRT. These outcomes included FOIS scores (p = 0.69), EAT-20 physical, and functional 
sub-set sores (p = 0.34), and EAT-20 emotional sub-set scores (p = 0.11), and patient reported 
swallowing-related pain score (p = 0.11). 
Table 7: Mean, and Mann-Whitney U p-value for functional problems, QOL changes, and 
swallowing-related pain within and between groups Pre-CRT, and four weeks post-CRT. 
 Direct Swallowing Exercise Group Indirect Swallowing Exercise Group  
Functional 
Outcomes 
S1 S2 S3 S4 Mean Std 
Dev. 
S1 S2 S3 S4 Mean Std 
Dev. 
p 
value  
FOIS              
Pre-CRT 7 7 7 7 7 0 7 7 5 5 6 1.15 0.34 
Post-CRT 3 6 1 6 4 2.45 6 1 3 3 3.25 2.06 0.69 
Swallowing-
related Pain 
Rating  
             
Pre-CRT 0 0 0 1 0.25 0.25 0 0 1 3 1 1.41 0.49 
Post-CRT 0 1 1 0 0.5 0.58 1 1 3.5 2 1.88 1.18 0.11 
EAT-20 
Physical 
             
Pre-CRT 0 0 0.1 0.4 0.13 0.19 0 0.1 2.2 4.5 1.7 2.12 0.34 
Post-CRT 0.1 0.5 5.1 0.4 1.53 2.39 0.8 2.3 2.1 2.3 1.88 0.72 0.34 
EAT-20 
Emotional 
             
Pre-CRT 0 0 0 0 0 0 0 0 1.86 3.29 1.29 1.6 0.34 
Post-CRT 0 0 1.86 0.29 0.54 0.89 0.14 2.57 2 2.57 1.82 1.15 0.11 
EAT-20 
Functional 
             
Pre-CRT 0 0 0 0 0 0 0 0 3.67 5 2.17 2.56 0.34 
Post-CRT 0 0 5 0.67 1.42 2.41 0.33 5 3 3.33 2.92 1.93 0.34 
                            
FOIS: Functional Oral Intake Scale, EAT-20: Eating Assessment Tool-20 
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Oral Intake 
 Table 8 details the mean FOIS scores four weeks post-CRT for the direct and indirect 
swallowing exercise groups were 2.45, and 2.06, respectively. A Mann-Whitney U test was 
performed to answer the question: Is there a significant difference in functional swallowing 
outcomes between PDT emphasizing exercises that require swallowing (direct), and PDT 
involving non-swallowing (indirect) exercises in patients undergoing CRT due to HNC of the 
tongue, palatae, pharynx, or larynx?  Results did not indicate significant differences in FOIS 
scores between the groups approximately four weeks following CRT (p = 0.69). Additionally, 
the Wilcoxon signed rank test did not reveal significant differences in pre-CRT, and four weeks 
post-CRT FOIS scores within the direct swallowing exercise group (p = 0.07), and the indirect 
swallowing exercise group (p = 0.07) (Table 9). However, two (50%) of patients in the direct 
swallowing exercise group and three (75%) of patients in the indirect swallowing group were on 
PEG tube dependent diets four weeks post-CRT, whereas, all of the patients in the both exercise 
groups were on full oral diets at baseline (Table 9). However, pre-CRT, two (50%) patients in 
the indirect swallowing exercise group, and none of the participants in the direct swallowing 
exercise group were on modified diets. 
Table 8: Distribution, and mean of patients in each group based on FOIS scores pre-CRT, and 
post-CRT, relative to each FOIS category (PEG tube dependent, Modified full oral diet, 
Unmodified full oral diet). 
    
Direct Swallowing Exercise 
Group 
Indirect Swallowing Exercise 
Group 
FOIS scores 
 
Pre-CRT Post-CRT Pre-CRT Post-CRT 
PEG tube dependent 1 0 1 0 1 
 
2 0 0 0 0 
 
3 0 1 0 2 
Modified full oral diet 4 0 0 0 0 
 
5 0 0 2 0 
 
6 0 2 0 1 
PROPHYLACTIC -DYSPHAGIA INTERVENTION  42 
 
 
 
Unmodified full oral 
diet 7 4 0 2 0 
      Mean 
 
7 2.45 6 3.25 
            
FOIS: Functional Oral Intake Scale, PEG tube: Percutaneous Endoscopic Gastronomy tube 
Table 9: Pre-CRT and four weeks post-CRT differences in variable outcomes within groups 
using the Wilcoxon signed rank test 
Variable Outcomes Swallowing Exercise 
Group 
Non-Swallowing Exercise 
Group 
FOIS 0.07 0.07 
Swallowing-related Pain 
Rating  
0.56 0.26 
EAT-20   
Physical 0.11 0.85 
Emotional 0.18 0.46 
Functional 0.18 1 
      
FOIS: Functional Oral Intake Scale, EAT-20: Eating Assessment Tool-20 
Quality of Life 
 The mean EAT-20 scores four weeks post-CRT for the direct swallowing exercise group 
for under each sub-set (physical, emotional, functional) was 2.39, 0.89, and 2.41, respectively 
(Table 9). The mean EAT-20 scores four weeks post-CRT for the indirect swallowing exercise 
group under each sub-set (physical, emotional, functional) was 1.88, 1.82, and 2.92, respectively 
(Table 9). A Mann-Whitney U test was performed to determine if: there is a difference in QOL 
outcomes between PDT emphasizing exercises that requires swallowing (direct) and PDT 
involving non-swallowing (indirect) exercises in patients undergoing CRT for HNC? Results 
indicated no significant differences in all three EAT-20 sub-sets (physical, emotional, functional) 
(p = 0.34, p = 0.11, p = 0.34) respectively, between groups four weeks following CRT (Table 9). 
Additionally, the Wilcoxon signed rank test did not reveal significant differences in pre-CRT, 
and four weeks post-CRT EAT-20 sub-set (physical, emotional, functional) within the direct 
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swallowing exercise group (p = 0.11, p = 0.18, p = 0.18) and the indirect swallowing exercise 
group (p = 0.85, p = 0.46, p = 1.00) respectively (Table 9). 
Pain 
 The mean swallowing-related pain scores four weeks post-CRT for the direct swallowing 
exercise group was 0.5 on a likert scale ranging from 0-5, whereas 0 is no pain and 5 is severe 
pain (Table 7). The mean swallow-related pain scores four weeks post-CRT for the indirect 
swallowing exercise group was 1.88 (Table 7). A Mann-Whitney U test was performed to 
resolve the question: Is there a difference in the level of patient reported pain while swallowing 
between PDT emphasizing exercises that requires swallowing(direct) and PDT involving non-
swallowing (indirect)exercises in patients undergoing CRT for HNC? Analysis revealed no 
significant differences in patient-reported swallowing-pain scores (p = 0.11) between groups four 
weeks following CRT. Additionally, the Wilcoxon signed rank test did not reveal significant 
differences in pre-CRT, and four weeks post-CRT on patient reported swallowing-related pain 
scores for the direct swallowing exercise group (p = 0.56) and the indirect swallowing exercise 
group (p = 0.26), respectively (Table 11).  
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Chapter Four: DISCUSSION 
 Many patients who undergo organ preserving CRT for HNC experience iatrogenic 
dysphagia. However, standardized intervention practices for this population have not been 
established. Thus, this investigation asked: Are there significant differences in functional 
swallowing, QOL outcomes, and levels of patient-reported pain while swallowing between PDT 
emphasizing exercises that require swallowing(direct swallowing exercise program) and PDT 
involving non-swallowing exercises (in-direct swallowing exercise program )in patients 
undergoing CRT due to HNC of the tongue, palatae, pharynx, or larynx? 
Oral Intake  
 This analysis failed to disprove the hypothesis that there would be a statistically 
significant difference in FOIS scores between the groups of patients provided direct swallowing 
exercises and patients who were provided indirect swallowing exercises. These results can be 
interpreted in four ways. One, both treatment protocols were equally effective. Two, both 
treatment protocols were equally ineffective. Three, because baseline FOIS scores differed 
between groups (more participants in the indirect swallowing exercise group required modified 
diets compared to participants in the direct swallowing exercise group), but did not differ 
between groups at 1-month post CRT, it is possible that the indirect swallowing exercise group 
actually received a greater benefit from PDT relative to the direct swallowing exercise group. 
However, it is not possible to determine if explanation one, two, or three best describes the 
outcome because this study lacked a comparator control group. Additionally, the total sample 
size (n = 8) was too small to produce a measureable difference in outcomes.   
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Quality of Life & Pain   
 This study failed to disprove the null hypotheses that there would not be statistically 
significant higher QOL outcomes and reduced pain levels in patients who were provided PDT, 
which involved indirect swallowing exercises compared to those who were provided direct 
swallowing exercises. These results could indicate that both groups performed equally. The lack 
of control however, makes it impossible to determine whether both groups were equally effective 
or equally ineffective in improving or maintaining QOL, and reducing pain while swallowing. 
Also, measurable differences may not have been detected due to the small number of 
participants.  
 An additional consideration regarding the outcomes of the swallowing-related pain score 
should be made. The swallowing-related pain score was derived from a question that asked 
patients to rate the level of pain they experienced while swallowing throughout the day over a 
two-week interval of time. However, one of the goals of this study was to help determine 
strategies for improving the QOL of these patients during the intervention process. If patients 
experienced less pain while doing their exercises, but had statistically insignificant differences in 
all other measures including FOIS, and EAT-20 scores, then the argument could be made that 
choosing an exercise program the reduces the level of pain during execution of their exercises 
would be a worthy recommendation. This study, however, did not directly ask how much 
swallowing-related pain the patient experienced while exercising, thus, this specific 
determination cannot be made. 
 Limitations  
 There were limitations to this study which should be bear considerable weight when 
determining the strength of the conclusions discussed above. These limitations included the 
PROPHYLACTIC -DYSPHAGIA INTERVENTION  46 
 
 
 
heterogeneous nature of the population, small sample size (n=8), and the lack of a treatment 
control group. Additionally, the number of days of PDT the patient received prior to the onset of 
CRT, and inability to reliably measure patient compliance with the exercise programs all pose 
risks as possible confounding factors in this study. 
 The population varied in tumor size, stage, and location, the presence of pre-CRT 
surgery, tracheostomy, and gender distribution between groups (Table 5). Despite the apparent 
heterogeneity in this population, statistical analysis did not reveal a statistical difference between 
group demographics at baseline. The small sample size, however, could be an explanation for 
this outcome. Moreover, the lack of a control group made it impossible to measure the efficacy 
of PDT compared to no PDT for both groups. Rather, analysis of outcomes merely allowed 
comparison between the two different PDT programs. 
 Although baseline measures were taken prior to the administration of CRT, meaning that 
no patient had undergone CRT at baseline, there was a discrepancy in the range of time that 
patients in each group participated in PDT prior to the onset of CRT. The direct swallowing 
exercise group had a range of six to 22 days, while the indirect swallowing exercise group had a 
range of zero to 24 days (Table 8). Thus, the variability in the amount of PDT prior to the onset 
of CRT had the potential to reduce the validity of the results because most patients received 
varying amounts of PDT intervention prior to beginning their CRT regimen.  
 MBSs were administered by an SLP as standard practice for patients who were enrolling 
in CRT for HNC to determine baseline swallowing function at St. Patrick Hospital in Missoula, 
MT. Nevertheless, interpretation of these results of can vary between clinicians (Wilcox, Liss, & 
Siegel, 1996). There was no way to control for inter-rater reliability of assessment outcomes, 
thus baseline swallowing function as measured by the MBS could have been subject to variation 
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in outcomes based on the likelihood that two separate judges would have interpreted each MBS 
differently.  
 Furthermore, the EAT-20 had test-retest reliability that was lower than the EAT-10 and 
did not have normative internal consistency data for sub-sets that measured the physical, 
emotional, and functional outcomes separately. Analysis of the sub-sets using the data gathered 
in this investigation using the Chronbach’s alpha rendered results favoring the convention that 
each sub-set correlated statistically based on how the participants answered the questions. 
However, due to the low sample size in this investigation, the results of the Chronbach’s  
should be interpreted with caution.  
 Lastly, the investigators were unable to reliably measure compliance with the exercise 
programs for each participant. Originally, patients were given an iPod
®
 with the iSwallow
tm
 
application, which was designed to track patient compliance and reinforce proper technique by 
providing each patient with a way to track when their exercises were completed and videos of 
their exercises. However, use of the iSwallow
tm
 application by the participants occurred 
intermittently, thus the investigators enlisted the use of a paper form designed to track 
compliance. Again, however, use of this measure was sporadic, whereas several patients did not 
track their performance or did so retrospectively during their bi-weekly interview with the 
investigators. Thus, patient compliance was not reported in the results or discussed in the 
analysis of this study. Subsequently, there is no way to determine the level of participation each 
client upheld during their exercise program.  
 Consequently, this results in another consideration when interpreting the outcomes of this 
investigation. Compliance with the exercise program is an important factor when interpreting the 
results of this study. If some patients participated more than others in their exercise program, 
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they were effectively participating in varying degrees of intervention. Thus, outcomes for all 
measurements could be affected.  
Future Directions 
 To improve the strength of the evidence required to make additional contributions to the 
trajectory of care for these patients, several considerations for future analysis are proposed. 
Although the nature of this population is inherently heterogeneous as described earlier, tumor 
size, stage, and location, the presence of pre-CRT surgery, and tracheostomy, and amount of 
radiation the patients receives should be controlled for. Additionally, although use of a control 
group would best suit future investigations, withholding PDT is deemed unethical due to the 
current evidence, but use of an existing control data set would improve the strength on analysis 
for future investigations. Moreover, larger sample sizes, compliance tracking, and use of a 
standardized measure when accounting for MBS outcomes such as the penetration/aspiration 
score are recommended. The MDADI is a more widely used and studied assessment tool 
compared to the EAT-20. Thus, it is suggested that future analysis employ the use of the MADI 
in conjunction with or as an alternative to the EAT-20. It is also recommended that the 
swallowing-related pain score be derived from a different question. Rather than asking how 
much swallowing-related pain a patient experiences on average over a two week period of time, 
it is suggested that the investigator ask the patient to define the amount of pain they experience 
while performing their exercises. Therefore, the outcome measure could be titled exercise-
related pain score rather than swallowing-related pain score.  
 Finally, participant motivation, and locus of control should be included in future studies. 
Anecdotal patient reports indicated to some patients experienced a “sense of control” over their 
swallowing outcomes when provided PDT. This “sense of control” could pose as an important 
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indicator of the participants’ internal locus of control and subsequent motivation to comply with 
their program. 
Conclusion 
 This study compared a unique PDT program, the indirect (non-swallowing) exercise 
program, to a more common primarily direct (swallowing) PDT exercise program and the results 
revealed no significant differences between groups for all assessment measures taken. This may 
indicate that both direct and indirect PDT swallowing exercise programs have the potential to 
make the same to impacts on swallowing function for this population.  
 Due to the high prevalence of odynophagia in this population, choosing a program that 
may reduce the amount of swallowing-related pain while exercising should be a top priority for 
clinicians prescribing these programs. Indirect PDT does not require the patient to perform 
painful swallowing maneuvers, whereas patients who are prescribed a direct or mixed program 
are expected to swallow to perform their exercises despite the presence of odynophagia. Since 
both groups performed equally in this investigation, an indirect PDT program may be a better 
clinical recommendation as compared to a direct (swallowing exercises) or mixed (swallowing 
and non-swallowing exercises) regimen.  
 The results of the investigation, however, should be interpreted with reasonable caution. 
Due to the low sample size and lack of a control group, it is not possible to determine whether 
the patient outcomes were in the positive or negative direction. Yet, the likelihood of the results 
being in the negative direction, in light of the findings in previous PDT investigations, are most 
likely low. Thus, further investigation with a larger sample size and comparator control data is 
warranted. Nevertheless, given the results of this investigation and additional finding published 
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on PDT, providing prophylactic rehabilitative swallowing exercises should be standard practice 
for patients with HNC who are at risk of developing CRT-related dysphagia in the U.S. 
 In addition to improving management for this population, this investigation outlined the 
necessary steps needed to begin developing consistent, evidenced-based practices for these 
patients. These include controlling for the heterogeneity of the study population (eg. tumor size, 
tumor location, site, and amount of RT, etc.), using larger sample sizes, standardizing assessment 
measures between agencies, using validated evaluation tools, and tracking compliance. 
Clinical Implications 
 In the U.S., PDT for this population is not standard practice. Most agencies prescribe to 
the reactive or educational/monitoring service delivery model. Despite the need for additional 
research on this topic, a compelling argument supporting the use of PDT in the population can be 
made. Many patients experience iatrogenic dysphagia related to CRT and providing PDT may 
reduce both physical and psychological side-effects for this population.   
 Most of the research to date has demonstrated a reduction in the negative impacts of CRT 
on swallowing-related QOL, and/or swallowing function for these patients. The results of this 
investigation indicated that both a direct and indirect PDT program may reduce the swallowing-
related side-effects of CRT on swallowing function, swallowing-related QOL, and pain while 
swallowing. Because this population often experiences odynophagia, choosing an indirect PDT 
program may reduce the amount of pain the patient experiences during their swallowing 
intervention.   
 In addition to reducing the side-effects of CRT, PDT may also provide a psychological 
buffer for these patients. Several of the participants in this investigation reported an improved 
sense of control over their health following prescription of their PDT program. This improved 
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internal locus of control may reduce the patients’ mental and emotional burden associated with a 
HNC diagnosis, while possibly increasing the patients’ compliance with their program.  
 Dysphagia and the trauma of being diagnosed with HNC may negatively impact the 
patients QOL and general psychological state. Patients in this investigation often appeared 
overwhelmed with their newly diagnosed HNC. In this study, the patients’ psychological state 
seemed to lower their ability to learn their exercise programs. Therefore, patients often required 
re-instruction on how to perform their exercises accurately. Because patients are often required 
perform PDT independently, sufficient training time with their attending SLP should be provided 
to ensure proper execution of the exercises. 
 As a result of this investigation and previous studies on this topic, PDT is nearly 
unanimously supported for this population. Patients with HNC who are receiving CRT should be 
provided with a rehabilitative swallowing exercise program prior to and during their CRT 
regimen. Both the direct and indirect exercise programs performed equally well. Due to the high 
prevalence of odynophagia in this population, however, an indirect exercise program may cause 
less pain during the exercise regimen than a direct or mixed (direct and indirect exercises) 
exercise program. Therefore, an indirect PDT regimen is most likely a better clinical 
recommendation. Additionally, some patients who are provided PDT may demonstrate an 
improved internal locus of control. This may reduce the psychological burden associated with a 
HNC diagnosis, and increase the patients’ compliance with their program. Lastly, because many 
of the patients experience psychological trauma related to their newly diagnosed HNC, adequate 
training time should be provided to ensure proper execution of their exercises. 
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Appendix B 
Subject Information and Informed Consent 
 
 
PROPHYLACTIC -DYSPHAGIA INTERVENTION  61 
 
 
 
 
PROPHYLACTIC -DYSPHAGIA INTERVENTION  62 
 
 
 
 
PROPHYLACTIC -DYSPHAGIA INTERVENTION  63 
 
 
 
 
PROPHYLACTIC -DYSPHAGIA INTERVENTION  64 
 
 
 
 
 
PROPHYLACTIC -DYSPHAGIA INTERVENTION  65 
 
 
 
 
 
PROPHYLACTIC -DYSPHAGIA INTERVENTION  66 
 
 
 
 
PROPHYLACTIC -DYSPHAGIA INTERVENTION  67 
 
 
 
Appendix C 
Authorization for Access to Personal Health Information 
 
Patient Access to Records 
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You have the right to access your medical records at any time.  However, you will not be able to 
access study specific information until the study is completed, at which time your right of access 
will be restored.  
 
Privacy Authorization 
I have read this Privacy Authorization and have had my questions answered to my satisfaction at 
this time.  I understand that by signing this consent, I authorize the release of my medical records 
and health information related to this study.  I authorize the use, disclosure, review, duplication, 
storage and data transfer of my medical records and study information.  I understand this 
information may be obtained by the persons and organizations stated above.  I will receive a 
copy of this signed authorization. 
 
I authorize the following medical personnel/healthcare facilities to release my records. 
___________________________________  ____________   ________________ 
Name of Physician/Healthcare Facility              Telephone                       Fax 
 
 
_____________________   ______________   _____________   _____________ 
Street Address                          City,                        State,                         Zip Code 
 
 
___________________________________  ____________   ________________ 
Name of Physician/Healthcare Facility              Telephone                       Fax 
 
 
_____________________   ______________   _____________   _____________ 
Street Address                          City,                        State,                         Zip Code 
 
 
___________________________________  ____________   ________________ 
Name of Physician/Healthcare Facility              Telephone                       Fax 
 
 
_____________________   ______________   _____________   _____________ 
Street Address                          City,                        State,                         Zip Code 
 
___________________________________  ____________   ________________ 
Name of Physician/Healthcare Facility              Telephone                       Fax 
 
_____________________   ______________   _____________   _____________ 
Street Address                          City,                        State,                         Zip Code 
 
 
_________________________________ _________ _____________________________  
Signature of Participant               Date  Name of Participant (Printed) 
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Or 
 
_________________________________ _________ _____________________________ 
Signature of Legal Representative  Date  Name of Legal Representative 
(Printed) 
 
______________________________       
Relationship to Participant 
 
  
PROPHYLACTIC -DYSPHAGIA INTERVENTION  70 
 
 
 
Appendix D 
Case History Questionnaire 
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 Was there full resolution of that dysphagia?    No    Yes 
Previous Diagnoses (check all that apply below): 
 brain injury    dementia      motor neuron disease 
 myasthenia gravis   cerebal palsy    Guiliiain-Barreʹ syndrome 
 Poliomyelitis   Parkinson’s disease    Huntington’s disease 
 Wilson’s disease   Progressive supranuclear palsy  
 stroke    multiple systems atrophy  
 previous cancer : ____________________________________________________________________ 
 other: _____________________________________________________________________________ 
Description of any above medical diagnoses:  
 
 
 
Current Nutritional Intake Status: 
Oral diet:    regular      soft solids      pureed      liquids only 
Liquids :     regular/thin     nectar-thick      honey-thick      pudding-thick 
Tube feeding:   NO      Yes    type:____________________________________________________  
 Length of time on tube feeding? __________________________________________ 
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Appendix E 
Direct (Swallowing) Exercises 
 
 
PROPHYLACTIC -DYSPHAGIA INTERVENTION  73 
 
 
 
 
Appendix F 
Indirect (Non-Swallowing) Exercises 
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Appendix G 
Nutritional and Pain Questionnaire and Functional Oral Intake Scale 
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Appendix H 
Eating Assessment Tool (EAT – 20) 
 
